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http://dx.doi.org/10.1016/j.asjsur.20Summary Background/purpose: Trials have shown laparoscopic colorectal surgery to be
safe. We aim to analyze the long-term results from a single national training center for lapa-
roscopic surgery, especially in patients with high predicted mortality scores as well as in octo-
genarians. We also aim to explore the trend in the length of the learning curve among
consultants and colorectal trainees, and determine whether or not laparoscopic colorectal sur-
gery is amenable to surgical training.
Methods: All patients between July 2003 and July 2011 having laparoscopic colorectal surgery
were included in a prospectively maintained database and analyzed retrospectively. We
collected operative data (operation time, conversion), postoperative 30-day morbidity/mor-
tality, cancer survival (including local/distant recurrences), postoperative incisional/port site
hernia rates, and rates of reoperation.
Results: A total of 508 patients (258 males and 250 females) were enrolled in the study. The
mean age of patients was 65.5 years and median body mass index (BMI) 27 kg/m2; 70% of cases
were malignant. Conversion rate was 15%, mean operation time was 175 minutes, and mean
blood loss was 220 mL. The mean postoperative length of stay was 5.8 days, 30-day morbidity
23% (leak rate 1.38%), and 30-day mortality 1.57%. Operating time and conversion rates were
significantly lower in right-sided resections compared to left-sided and rectal resections, and
lymph node retrieval was significantly higher. Readmission and reoperation rates were 4.9%eclare that they have no financial or non-financial conflicts of interest related to the subject matter
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2 R.K. Maitra et al.and 2.8%, respectively. The overall mean follow-up period was 1.8 years, rate of incisional/
port site/parastomal hernia was 5.7% (n Z 30), and readmission secondary to adhesions was
<1% (n Z 4). Readmission rates and 30-day surgical morbidity were significantly higher in pa-
tients with non-neoplastic disease compared to those with benign or malignant lesions. The
mean follow-up period for cancer patients was 2.3 years. Local and distant recurrence rates
were 4.2% and 13.2%, respectively. Overall death from cancer was 10.4%. Among the study par-
ticipants, 74 were octogenarians and 23 had a predicted mortality of >5% (P-Possum tool). No
statistically significant increases were observed in conversion, morbidity, or mortality rates in
these groups (p > 0.05), but length of stay was statistically longerd7 days for octogenarians
and 8 days for patients with >5% predicted mortality (p < 0.05). In 2003, two consultants oper-
ated on all cases; currently, twice as many procedures are performed by supervised trainees
instead of consultants, with no change in outcome. Operating time was significantly higher
in the consultant-led cases, but no other differences were noted in short- or long-term out-
comes between consultant- and junior/senior trainee-led cases.
Conclusion: We conclude that laparoscopic colorectal surgery should be the standard treat-
ment option offered to all patients regardless of age and comorbidities and it is amenable
to training.
Copyright ª 2013, Asian Surgical Association. Published by Elsevier Taiwan LLC. All rights
reserved.1. Introduction
Since its initial description in 1991, laparoscopic colorectal
surgery has become the preferred method for colorectal
resection.1e7 Repeated studies have illustrated that lapa-
roscopic surgery is associated with lower morbidity
compared to open surgery.1,2,8e10 The Conventional versus
Laparoscopic-Assisted Surgery In patients with Colorectal
Cancer (CLASICC) trial group, which investigated long-term
outcomes of patients randomized to laparoscopic or open
surgery, found no difference in long-term outcomes in the
laparoscopic group.11 However, laparoscopic surgery has a
relatively lengthy learning curve.12 In 2008, the Depart-
ment of Health funded national training centers [Pro-
gramme for Laparoscopic Colorectal Cancer Surgery
(LAPCO)] to aid training in laparoscopic procedures. Our
unit started laparoscopic colorectal surgery in 2003, and we
published our preliminary results in 2007; the unit became
a national training center in 2008.
This current study analyzed the long-term results from a
single national training center for laparoscopic surgery,
especially for patients with high predicted mortality scores
as well as for octogenarians.
We also investigated the trend in the length of the
learning curve among consultants and colorectal trainees.
2. Patients and methods
All patients undergoing elective laparoscopic colorectal
surgery between July 2003 and July 2011 were included
prospectively in a database.
All benign and malignant cases were assessed adequately
and staged prior to surgery, according to the National Insti-
tute for Health and Care Excellence (NICE) guidelines.13
Procedures were performed as described previously.14
Patients were followed up in colorectal clinics post-
operatively. Morbidity was defined as any illness within a 30-
day postoperative period, whether surgical or otherwise.Thirty-day postoperative mortality and return to theatre
were also recorded prospectively.
Follow-up data, including local or distant recurrence and
death from cancer, were recorded. The rate of incisional/
port site/parastomal hernia was also recorded.
The data was subdivided further according to disease
location (right-sided lesions, left-sided lesions, and rectal
lesions) and underlying pathology (non-neoplastic lesions,
benign lesions, and malignant lesions). Non-neoplastic le-
sions consisted of pathologies such as diverticular compli-
cations, rectal prolapses, etc. Benign lesions consisted
primarily of adenomas.
To address the trend in training, the data was sub-
analyzed depending on the grade of the operating surgeon.
Cases where the primary operator was the consultant or
where the consultant had to take over part-way through the
procedure were all classified as consultant-led procedures.
Senior trainees consisted of those in their last 2 years of
training in colorectal surgery or specific laparoscopic colo-
rectal fellows, whereas junior trainees were those in their
first 3 years of specialist registrar training.
2.1. Statistical tests
All parameters were tested for normality prior to selecting
the appropriate statistical tests. Continuous variables were
analyzed using the analysis of variance (ANOVA) or Krus-
kalleWallis test, and categorical variables were analyzed
using the Chi-square test. Differences were considered
significant for p < 0.05.
3. Results
3.1. Demographics and operative procedure
Laparoscopic colorectal procedures were performed on 508
patients, 258 males and 250 females, with a mean age of
Table 1 Demographics of cohort.
Number Agedmean (CI) BMIdmean (CI) P-Possum
morbiditydmean (CI)
P-Possum
mortalitydmean (CI)
Location of lesion
Left sided 125 60.32 (57.55e63.1) 24.91 (23.31e26.52) 21.37 (18.79e23.94) 1.21 (0.89e1.53)
Right sided 201 69.01 (67.23e70.8) 24.25 (23.08e25.41) 29.29 (26.88e31.71) 1.91 (1.57e2.24)
Rectal 183 65.15 (63.15e67.15) 25.18 (23.91e26.44) 21.72 (19.81e23.62) 1.11 (0.93e1.29)
p <0.001 0.139 <0.001 <0.001
Test used KruskalleWallis KruskalleWallis KruskalleWallis KruskalleWallis
Underlying pathology
Non-neoplastic 99 55.71 (52.15e59.28) 24.51 (22.58e26.44) 16.83 (14.9e18.77) 0.78 (0.65e0.91)
Benign 52 67.48 (63.84e71.12) 24.12 (21.37e26.86) 19.49 (16.08e22.91) 0.98 (0.68e1.28)
Malignant 357 67.96 (66.7e69.21) 24.9 (24.04e25.74) 27.54 (25.81e29.26) 1.7 (1.48e1.94)
p <0.001 0.879 <0.001 <0.001
Test used KruskalleWallis KruskalleWallis KruskalleWallis KruskalleWallis
BMI Z body mass index; CI Z confidence interval.
Statistically significant p values (<0.05) are highlighted in bold.
Laparoscopic colorectal surgery 365.5 years (median 67 years, range 19e95 years). The me-
dian American Society of Anaesthesiologist (ASA) grade was
2 (range 1e4) and median body mass index (BMI) 27 kg/m2
(range 14.9e46 kg/m2). The mean predicted P-Possum
mortality and morbidity scores were 1.87% and 27.7%,
respectively, corresponding to nine deaths and 141 com-
plications overall.
Laparoscopic colorectal surgery was performed in 355
patients for malignant lesions, in 42 patients for benign le-
sions (e.g., adenomas), and in 113 patients for non-neoplastic
lesions. Demographics of the cohort are given in Table 1.
Patients who underwent right hemicolectomies were
significantly older and had lower P-Possum morbidity and
mortality scores. Those with non-neoplastic diseases were
younger than the other two groups and also had lower P-
Possum morbidity and mortality scores.
However, when the data from 2009 onward were
analyzed, only age was found to be significantly lower in
the left-sided group, with all other baseline demographics
being similar across all the groups (Table 2).Table 2 Demographic characteristics of the cohort, 2009e2011
Number Agedmean (CI) BMIdmea
Location of lesion
Left sided 54 59.31 (54.5e64.1) 28.07 (26
Right sided 79 66.8 (63.5e70) 26.99 (25
Rectal 110 66.5 (64.3e68.8) 27.49 (26
p 0.013 0.362
Test used KruskalleWallis Kruskalle
Underlying pathology
Non-neoplastic 44 56.04 (49.62e62.46) 26.6 (25.
Benign 28 65.61 (59.91e71.3) 28.19 (26
Malignant 171 66.47 (64.63e68.31) 27.56 (26
p 0.049 0.221
Test used KruskalleWallis Kruskalle
BMI Z body mass index; CI Z confidence interval.
Statistically significant values are highlighted in bold.3.2. Conversion rates
The overall conversion rate was 15%. Conversion was
defined as an unplanned incision not requiring the insertion
of an extra port. This invariably meant a midline incision
and abandoning laparoscopy in favor of open surgery.
The commonest cause for conversion was dense adhe-
sions (31.6%; Table 3).3.3. Operation data
Median operating time was 175 minutes (range 50e465
minutes). Seventy-one patients had an epidural inserted,
four were operated under spinal anesthesia, and the
remaining patients were managed with Patient Controlled
Analgesia (PCA). Of these patients, 24% (n Z 124) had
preoperative ultrasound-guided Transversus Abdominis
Plane (TAP) blocks in our series. The mean postoperative
length of stay was 5.8 days (median 4 days, range 1e81.
n (CI) P-Possum
morbiditydmean (CI)
P-Possum
mortalitydmean (CI)
.67e29.47) 21.76 (18.4e25.1) 1.13 (0.81e1.43)
.9e28.08) 26.22 (22.85e29.6) 1.44 (1.13e1.75)
.42e28.56) 22.84 (20.56e25.13) 1.13 (0.95e1.31)
0.1 0.234
Wallis KruskalleWallis KruskalleWallis
02e28.18) 17.4 (14.71e20.09) 0.83 (0.62e1.04)
.33e30.05) 20.45 (15.1e25.81) 1.07 (0.53e1.62)
.75e28.37) 25.86 (23.82e27.9) 1.36 (1.18e1.54)
<0.001 <0.001
Wallis KruskalleWallis KruskalleWallis
Table 3 Reasons for conversion.
Reasons for
conversion
Adhesions Adherent
lesion
Anatomical
factors
Location
of lesion
Equipment
failure
Inflammation Obesity Anastomotic
defect
Planned Injury
to bowel
No. 24 14 16 9 4 4 1 1 2 1
% 31.58 18.42 21.05 11.84 5.26 5.26 1.32 1.32 2.63 1.32
4 R.K. Maitra et al.days)da mean of 3.5 days in the laparoscopically
completed patients and 8 days in converted patients
(p < 0.001). The operative data are presented in Table 4.
Right hemicolectomies had significantly shorter operating
times (p < 0.001), lower conversion rates (pZ 0.047), and
higher lymphnodeyields (p< 0.001). However, nodifference
was observed in operating times or conversion rates when
comparing malignant with nonmalignant resections.
3.4. Morbidity and mortality
Eight deaths occurred within 30 days of operation due to
the following reasons: intra-abdominal collection (n Z 1),
anastomotic leak (n Z 1), aspiration pneumonia secondary
to ileus (nZ 1), postoperative MIs (nZ 2), PE (nZ 1), and
unknown cause (n Z 2).
The overall 30-day mortality rate was 1.57%. Two pa-
tients died within the first year of surgerydone developed
a late anastomotic leak and the other died from distant
tumor metastases.
The overall 30-day morbidity rate was noted to be 23% in
117 instances in 106 patients. These included 32 surgical
causesdanastomotic leak (nZ 6), ileus (nZ 16), subacute
obstruction (n Z 8), and port site herniation (n Z 2)dand
85 medical complicationsdurinary/respiratory tract in-
fections, urinary retention, cardiac complications, sepsis,
and Deep Vein Thrombosis (DVT) or Pulmonary Embolism
(PE). The overall anastomotic leak rate was 1.38% in our
study.
In converted patients, the morbidity rate was 38.2%
(n Z 29) compared to the overall rate of 23% (p < 0.005).Table 4 Operative outcome.
Op timedmedian
(CI)
Length of Stay
(LOS)dmean (CI)
Conv
Location of lesion
Left sided 175 (168.1e202) 6.37 (5.28e7.46) 19.2
Right sided 150 (137.8e153.1) 5.13 (4.5e5.76) 10
Rectal 195 (179.1e206) 5.59 (4.51e6.67) 16.4
p <0.001 0.124 0.04
Test used KruskalleWallis KruskalleWallis Krus
Underlying pathology
Non-neoplastic 165 (149.1e190.1) 6.14 (5e7.28)
Benign 167.5 (151.9e198.1) 6.17 (4.25e8.09)
Malignant 165 (151.9e198.1) 5.38 (4.75e6)
p 0.426 0.217
Test used KruskalleWallis KruskalleWallis
CI Z confidence interval; LN Z lymph node; DR Z distant recurrenc
Statistically significant values are highlighted in bold.3.5. Readmission, follow-up, and recurrence
Overall 25 patients (4.9%) required readmission within 30
days of operation. The commonest causes for readmission
were as follows: abdominal pain with no cause found
(n Z 7), ileus/subacute bowel obstruction (n Z 6), wound
infection (nZ 4), pelvic abscess (nZ 2), and leak (nZ 2).
A further 14 patients (2.8%) required reoperation in the
first 30 days post proceduredfour for anastomotic leaks,
three for port site hernias, one for superficial wound ab-
scess drainage, one laparotomy for a subacute bowel
obstruction, four laparotomies for pelvic collections/intra-
abdominal sepsis, and one revision of stoma.
The overall mean follow-up period was 1.8 years. During
this period, 43 (8.2%) patients died; 30 (5.7%) patients had
incisional/port-site/parastomal hernia, 14 of which were
repaired; four (<1%) patients were admitted with small
bowel obstruction secondary to adhesions; and one patient
required laparotomy with division of adhesions.
Of the 355 cancer patients, follow-up data were avail-
able for 340 patients. The mean follow-up duration was 2.3
years (median 1.7 years).
Overall, 15 local recurrences were noted (recurrence
rate 4.2%). All were R0 resections, except in one patient
who had an initial R1 resection. Nine deaths (1.77%) were
reported from local recurrence.
Overall, 47 distant recurrence cases were noted (distant
recurrence rate 13.2%). However, death from distant
recurrence was reported in 25 cases (53%).
Thirty-seven deaths (10.4%) were reported in patients
with malignant disease such as cancer. A further 11 out ofersion (%) R1 stage
(%)
LN retrievaldmean
(CI)
Performed by
trainee (%)
4.4 13.77 (11.2e16.36) 28.8
4.7 15.69 (14.66e16.71) 37.8
1.4 12.48 (14.66e16.71) 39.3
7 0.246 <0.001 0.137
kalleWallis Chi-square KruskalleWallis Chi-square
31.3
42.3
36.6
0.389
Chi-square
e; LR Z local recurrence.
Table 5 Short- and long-term outcomes.
Readmission (%) Reoperation (%) 30-d surgical
morbidity (%)
30-d surgical
mortality (%)
LR (%) DR (%)
Location of lesion
Left sided 6.4 5.6 20 7.2 2.3 14
Right sided 5 2 12.9 5 6 16.1
Rectal 3.3 3.3 12.6 7.1 2.8 9.9
p 0.436 0.211 0.136 0.615 0.321 0.284
Test used Chi-square Chi-square Chi-square Chi-square Chi-square Chi-square
Underlying pathology
Non-neoplastic 10.1 4 24.2 4
Benign 5.8 1.9 11.5 3.8
Malignant 3.1 3.4 12.3 7.3
p 0.013 0.789 0.009 0.377
Test used Chi-square Chi-square Chi-square Chi-square
Statistically significant values are highlighted in bold.
Laparoscopic colorectal surgery 5355 patients (3.1%) are alive with recurrent cancer e 7 out
of these 11 patients are on palliative radio- or
chemotherapy.
The follow-up data of subgroup analysis (disease loca-
tion and pathology) are presented in Table 5.
No significant differences were reported in morbidity,
mortality, reoperation, or readmission rates between right-
sided, left-sided, or rectal lesions. Local and distant
recurrence rates were also similar. However, readmission
rates and 30-day surgical morbidity were higher in the non-
neoplastic disease group.
3.6. Trainee performance and consultant learning
curve
In 2003, all procedures were performed by two consultants
operating together. By 2006e2007, their participation in
operations decreased to 21%.
In the first 4 years, a total of 14 cases (9.8%) were per-
formed by supervised trainees, which increased to 171
cases (46%) over the next 4 years. From 2007e2008 onward,
the ratio of the cases performed by trainees to those by
consultants has increased consistentlyd0.16 in 2007e2008,Table 6 Postoperative outcomes stratified by grade of the ope
Consultant Senior traine
Op time, mindmean (CI) 180.4 (171.2e189.5) 156.9 (131.1
Conversion rate 16.3 11.4
LN retrieveddmean (CI) 13.98 (12.98e14.94) 13.37 (11.21
Morbidity 16.3 10
Mortality 6.2 4.3
LOS, nightsdmean (CI) 5.46 (4.96e5.95) 7.57 (4.85e1
Readmission 3.4 5.7
Reoperation 3.4 1.4
LR 3.4 1.4
DR 9.5 7.1
Data are presented as %, unless otherwise indicated.
CI Z confidence interval; DR Z distant recurrence; LN Z lymph nod
Statistically significant values are highlighted in bold.0.8 in 2008e2009, 1.5 in 2009e2010, and 2 in 2010e2011.
This increase was largely related to the appointment of a
specific laparoscopic colorectal Fellow from October 2009
onward.
Twenty-one cases were performed as part of LAPCO
from December 2008 onward, with one of the laparoscopic
colorectal surgeons assisting/training a fellow consultant in
laparoscopic colorectal surgery.
The operative details and postoperative outcomes
stratified by level of training are given in Table 6.
Operating time was significantly higher in the
consultant-led cases (p Z 0.004); and Length of Stay (LOS)
was higher in the patients operated by Senior Trainees (7.57
nights senior trainee vs. 5.46 nights consultant, pZ 0.048)
all other operative outcomes were similar across the
groups.
3.7. Octogenarians
Among the study participants, 74 were over the age of 80
years. The mean operating time was 167 minutes
(compared to 175 minutes overall, p > 0.05). The mean
lymph node yield for cancer cases was 11.9.rating surgeon.
e Junior trainee p Test used
e182.6) 157.9 (147.1e168.7) 0.004 KruskalleWallis
11.4 0.322 Chi-square
e15.53) 14.33 (12.86e15.81) 0.389 KruskalleWallis
12.3 0.294 Chi-square
7.9 0.611 Chi-square
0.29) 4.8 (3.86e5.73) 0.048 KruskalleWallis
7.9 0.135 Chi-square
4.4 0.554 Chi-square
2.6 0.487 Chi-square
9.6 0.575 Chi-square
e; LR Z local recurrence.
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of these patients were 2.98% and 38%, respectively.
Proportionately more right hemicolectomies were per-
formed in this subgroup (52% vs. 37% overall), but no other
significant differences were noted in the types of
operation.
Postoperative morbidity was noted in 17 out of 75 (23%)
patients (predicted 38%). The 30-day readmission rate was
4% (n Z 3).
In this subgroup, three of 74 patients died within 30 days
of operation (observed mortality rate 4.05%, predicted
2.98%) due to the following reasons: anastomotic leak
(n Z 1), chest sepsis secondary to aspiration pneumonia
(n Z 1), and unknown cause (n Z 1).
No significant differences were observed in conversion
rates (10.8% vs. 15%), 30-day morbidity (23% vs. 23%), 30-
day mortality (4% vs. 1.6%), or readmission rates (4% vs.
4.9%) in this group compared to the rest of the series.
However, the postoperative hospital stay in this group was
significantly longer (7 days vs. 5.8 days, p Z 0.04).
3.8. Patients with high P-Possum predicted
mortality scores (>5%)
Twenty-three patients had a predicted mortality rate of
>5%, as estimated using the P-Possum tool. In this group,
the mean predicted P-Possum mortality was 8.6% and the
mean predicted P-Possum morbidity 70.1%, corresponding
to 1.9 deaths and 16 complications, respectively. In this
group, no mortalities were reported within 30 days, but two
morbidities (8%) were recordeddanastomotic bleed
(n Z 1) and transient postoperative confusion (n Z 1).
No differences were observed in conversion rates (17%
vs. 15%), readmission rates (4% vs. 4.9%), and 30-day mor-
tality rates (0% vs. 1.6%) between this group and the rest of
the series. Although the 30-day morbidity was lower in this
group (8% vs. 23%), this did not reach statistical
significance.
Length of stay was significantly longer in this group (8
days vs. 5.8 days, p Z 0.004) compared to the rest of the
series.
4. Discussion
The overall long-term results in laparoscopic colorectal
surgery demonstrated in our study are similar to the pub-
lished data. In our National Laparoscopic Training Centre,
we have also demonstrated a trend toward performing
more procedures by supervised trainees within a short span
of time with no significant differences in short- or long-term
outcomes.
Laparoscopic colorectal surgery has now been estab-
lished as a safe and effective treatment option in all groups
of patients.1,4,9,10,15 Long-term data show that recurrence
rates and long-term outcomes are no worse in laparoscopic
than in open groups,2,16,17 with lower average intra-
operative blood loss, lower rate of surgical complications,
lower wound infection rates, and reduced postoperative
hospital stay18 being reported with laparoscopic surgery.
The rate of reoperation is reportedly higher in laparoscopic
groups,18 with increases in operating times (60e188minutes in open vs. 88e275 minutes in laparoscopic groups)
and total procedure costs.18 Although long-term quality of
life has been shown to be similar for both groups,17 short-
term quality of life is significantly improved with laparo-
scopic surgery compared to open procedure.
Laparoscopic colorectal surgery was introduced at our
hospital in 2003 and two consultants used to perform all
procedures initially; at present, twice as many procedures
are performed by supervised trainees as by consultants.
Our series compares favorably with published data. Our
overall conversion rate was 14.96%, which is comparable to
that reported by Veldkamp et al (17%),19 Senagore et al
(12.1%),20 and Belizon et al (19.6%).21 Our mean operating
time (175 minutes) was also comparable to that reported in
a recent Cochrane review of laparoscopic procedures
(88e275 minutes).18
The demographics of our overall cohort showed a higher
age, P-Possum morbidity, and mortality in the right-sided
lesion group. However, this difference was not present when
the data from all procedures since 2009 were analyzed.
Right-sided resections are acknowledged to be easier to
perform than left-sided or rectal lesions. Therefore, initially
more right-sided lesions were operated on laparoscopically,
and trainees started operating on these cases prior to pro-
gressing to left-sided or rectal lesions. This explains the
higher number of right-sided resections in the cohort as a
whole, and also the higher age and predicted mortality and
morbidity in the right-sided group, for cases operated on
prior to 2009 but not post 2009. As expected, in our series
right-sided lesions had a lower operating time, lower con-
version rate, and higher number of retrieved lymph nodes.
Operative time was higher in consultant-led procedures.
Consultants perform the most difficult surgical procedures
and also take over operating cases that are very difficult for
trainees to complete. This explains the higher operating
times in the consultant-led group. However, the surgical
outcomes do not differ between the groups (consultant led
and trainee led). This is a testament to our training program
where trainees were supervised appropriately and cases
were preselected appropriately to be operated on by
trainees.
More than 12 lymph nodes were sampled in 62% of pa-
tients, as suggested by NICE guidelines (mean 14.3, median
13 lymph nodes). Resection margins were macroscopically
clear of tumor in all but two patients (99.6%).
Overall morbidity rates (28%) and mortality rates (1.77%)
were lower than the corresponding figures predicted by the
P-Possum scores (mortality 1.87% and morbidity 27%).
Readmission rates and 30-day surgical morbidity were
higher in the non-neoplastic group. This group consisted
primarily of patients with diverticular diseases and in-
flammatory bowel diseases, requiring more challenging
procedures.
Reoperation rates in our series were 2.8%dthis is lower
than the rate reported in a recent review of reoperation
rates in laparoscopic colorectal surgery (7%).22
In the subgroups of octogenarians and patients with a
predicted mortality of >5%, outcomes (morbidity, mortal-
ity, readmission, and reoperation rates) were not signifi-
cantly different compared to the overall series. Both these
subgroups had significantly higher postoperative length of
stay (7 days and 8 days, respectively, vs. 5.8 days).
Laparoscopic colorectal surgery 7In our National Laparoscopic Training Centre, more
procedures were performed by supervised trainees than by
consultants, with no differences in outcomes. Our training
program consists of courses on laparoscopic simulators for
junior trainees complemented with regularly assisting
consultants in theatres and laparoscopic cadaveric colo-
rectal courses. Initially, junior trainees perform cases
under close supervision of consultants. Senior trainees
perform cases under minimal consultant supervision. Cases
are also preselected to ensure that junior trainees deal
with simpler cases, whereas senior trainees perform more
technically challenging procedures.
We conclude that laparoscopic colorectal surgery should
be the standard treatment option offered to all patients
regardless of age and comorbidities and it is amenable to
training.
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